A new alkaloid named herquline has been isolated from culture broth of Penicillium herquei Fg-372 by solvent extraction and silica gel chromatography. The molecular formula of herquline has been determined as C19H26N2O2 on the basis of elemental analysis and its high resolution mass spectrometry. The compound does not possess antimicrobial activities, but weakly inhibits blood platelet aggregation induced by adenosine diphosphate.
In the continuing search for new alkaloids from microorganisms, a fungal strain, Fg-372 was found to produce a new nitrogen-containing basic substance named herquline. The strain was obtained from a soil sample collected at Saitama Prefecture, Japan, and classified as Penicillium herquei. The compound was isolated from a fermentation broth of the strain by solvent extraction and silica gel chromatography.
The present paper deals with taxonomy of the producing strain, fermentation, isolation and physicochemical properties of herquline.
Taxonomy of the Producing Strain
For the identification of the fungus, CZAPEK'Sagar, malt extract agar and potato dextrose agar were prepared. A stock culture of the isolate was inoculated onto these media and incubated at 27°C and 37°C, and the culture was observed for about 10 days. Cultural characteristics and morphology of the strain Fg-372 are summarized in Tables 1 and 2, respectively. The producing organism, strain Fg-372, was identified as Penicillium herquei by comparison of the cultural characteristics and morphology with those given by RAPER and THOM2) for the type species and with P. herquei BAINIER and SARTORY (IFO 4674 and 7904) from Institute for fermentation, Osaka, Japan.
Fermentation
The culture of Penicillium herquei Fg-372 was maintained on potato dextrose agar or as freezedried stock. The stock culture was inoculated in a 500-ml Roux flask containing 100 ml of potato dextrose agar, and incubated for 7 days at 27°C. Preparation of the spore suspension was performed by addition of 100 ml of sterilized distilled water to the 500-ml Roux flask followed by vigorous agitation of the water over the agar surface with a sterile loop. Two ml of the spore suspension were used for the inoculation of a 5-liter conical flask containing 1 liter of the following medium; glucose 1.0 , sucrose 2.0%, NaNO3 0.2%, K2HPO4 0.1 %, KCl 0.05 %, MgSO4. 7H20O0.05%, FeSO4.7H2O 0.001 %, corn steep liquor 1.0% (pH adjusted to 6.0 prior to sterilization). The inoculated fermentation medium was incubated at 27°C for 10 days for the production of herquline. Herquline was not produced by VOL. XXXII NO. 8 Growth at 37°C was very poor in these media. The proton NMR spectrum (Fig. 3 ) measured in CDCl3 shows characteristic We have previously reported on the isolation of new alkaloid neoxaline4) from Aspergillus japonicus Fg-551. In the continuing search for new alkaloids from fungi, we found a novel alkaloid, herquline to be produced by Penicillium herquei Fg-372, a soil isolate.
It is known that some alkaloids, such as oxalines), diketopiperazines6), tremorgins7), cyclopiazonic acid8, rugulovasines9), verruculogeni10) and roquefortines11) are produced by Penicillium, and many other basic metabolites, which contain a nitrogen atom in the molecule, have been isolated from fungi. However, herquline can be distinguished from those known fungal metabolites by its UV spectrum, IR spectrum and molecular formula. Herquline is therefore, considered to be a novel alkaloid of fungal origin. Its chemical structure is now under investigation.
